behaviour is expected for oceanic detachments associated with weak, low given earthquake with a specific fault near the mid-ocean ridge is hampered
128
by the uncertainty in earthquake location and the absence of near-field data.
129
In order to overcome this limitation, we seek to determine the most likely for the P wave, east and north for the S wave). We initially use all stations 167 that cover the observation periods for at least two of the three events con-168 sidered, and then limit the dataset based on the ability to visually identify 169 arrivals in the waveforms, and on the magnitude of the computed cross cor-170 relation coefficient, using a threshold value of 0.5. Figure S1 shows the full 171 station set used for P and S waves, overlain on the radiation pattern for the 
188
We test the relocation results by limiting the dataset to those those sta- 
227
In the frequency band used for relocation, similarity in overall mechanism 228 and locations of the three earthquakes allow their relative times to be deter- To supplement the relative and absolute constraints on the earthquake loca-237 tions, we use teleseismic waveform inversion to constrain the source mecha-238 nism, rupture duration and depth for these three earthquakes using P -and 239 SH -waves, treating each earthquake as a finite-duration point-source cen-240 troid.
241
We invert long-period waveforms observed at teleseismic distances (30
80
• epicentral distance) to determine earthquake mechanism parameters, cen-243 troid depth, moment, and source duration, using the approach of Zwick et al. 2014). The best-fit parameters for each earthquake are detailed in Table S1 .
249
Observed waveforms and best-fit synthetics are shown in Figures S2-S4.
250
Fifty seismograms with the best azimuthal distribution were selected, us- made to best match the mean periodicity of observed P -wave water multiples.
275
In common with previous work at mid-ocean ridges we find that the inclusion 276 of a Moho, and the transition to faster mantle velocities below it, improves 277 the waveform fit for solutions with sub-Moho depths (Huang et al., 1986;  fails to produce solutions that fit better than those located above the Moho, 280
i.e. within the crust, and we hence present results using the simple half-space 281 model. Routine values of 1 and 4 s (for P -and SH -waves, respectively) are 282 used for the attenuation parameter t ⋆ (Futterman, 1962) .
283
Best-fit solutions are plotted in Figure 1a , and detailed in Table 1 
338
The point-source approach used here assumes that the causative fault is 2 km and the surface would therefore be extremely high, and we deem this 396 explanation to be improbable.
397
Similar arguments apply to the hypothesis that these larger earthquakes 
437
The centroid depth and overall mechanism suggest that they ruptured a 
517
A combination of variable fault rock composition and rheology, the complex 518 thermal structure at the spreading axis, and the unquantified influence of 519 variable pore fluid pressure, fault zone rheology remains highly uncertain.
520
The ability to generate large earthquakes within the uppermost few kilo- th October 2016 (NEIC catalogue); large green/red circles are hypocentres for M w 5.6/5.5 events on 7 th /8 th December 2008 events, respectively (ISC catalogue); focal mechanisms shown are best fitting solutions from this study; small coloured circles are unfavoured hypocentres from alternative catalogues (see Table S1 for details); solid black line is eastern border fault (EBF); arrow tips mark small fault scarps near OCC. Green crosses are relocations using only data at epicentral distances < 30
• . Purple/yellow crosses are relocations using only P -wave/SH -wave data, respectively. Small coloured points show 1000 relocations after relative time dataset has been randomly perturbed based on a normal distribution of width defined by mean post-relocation residual. (b) Cross-correlation derived residuals prior to relocation for all data.r indicates the mean residual. (c) Residuals after relocation using all data. (d),(e) as for (b),(c), but showing residuals for relocation using only data at epicentral angles < 30
• . 
